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Fig. 1. Water temperature of a out-door pond. 
Vertical lines represent range of tem-
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コイ血祭アノレブミンの季節的変動
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Table 1. Experimental material 
Date of sampling 
1975 
Jun.9 
No. of sample 19 
Body weight (g) 188:!: 66 
Body length (cm) 18目4:t4.6
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Table 2. Seasonal variation of carp blood properties 
Date of sampling 
1975 
June.9 
Hematoαit value (%) 29.1 :!:5.0 
Plasma protein (g/1 OOm [) 2.74 :!:0.39 
Plasma lipid (mg/l00ml) 437士106
































Fig. 2. Cellulose acetate electrophoretic diagrams of the crude albumin 
and globulin separated by ammonium sulfate fractionation. 
The electrophoresis was carried out in a field strength of 0.5 mA 
per cm width， inveronal buffer of pH 8.6 and ionic strength of 
0.06. The film was stained with Ponceau 3R. Solid bands show 
intense staining， diagonal lines the second， dots faint intensity， 


























Cei1ulose acetate electrophoresis + 
VI V IV IU 1 
Fig. 3. Two dimensional electrophoresis of carp 
plasma protein. The migrated proteins on a 
cellulose acetate film were extracted with 
veronal buffer and applied on 7.5% poly-
acrylamide disc gel.百四discgel was stained 



























示した結果lζ基づき， 6画分のうちFr. 1 
およびEをアルブミン，他をグロプリンと
Table 3. Seasonal variation of carp plasma protein composition 










1 & I 41.4:t 5.0% 50.0士3.8% 52.5:t3.3% 45.4:t4.7% 
II 11.3:t 2.6 9.5士1.9 10.0士2.5 11.7:t 3.2 
IV 6.1:t 2.9 5.3:t2.2 lL2:t 5.4 7.8:t 2.6 
V 21.8土6.0 20.5:t2.8 11.6:t 4.7 18.6土4.3
VI 19.5:t 7.7 14.7土2.6 14.7:t 3.2 16.4:t 4.0 
A/G申 0.85 1.00 1.11 1.02 
*Caluclated合omthe electrophoretic diagram. 



































Table 5. Seasonal variation of carp plasma albumin content 
1975 1975 1975 
Jan.9 Sept. 4 Nov.6 
Ll3g/100ml L50g/100ml 1.40g/100m 1 
1.61g/100m/ 1.49g/100ml 1.27g/100ml 
0.77g/100ml l.26g/100ml 0.89g/100ml 








l.36g/1 OOm 1 
0.80g/100ml 
1.70g/100ml 
* Calculated from the results of plasma total protein and cellulose a.cetate electrophoretic dia
gram. 
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SUMMARY 
Heisuke NAKAGAWA, Mitsu KAYAMA, and Kaoru IKUTA. 
Two-year old carp, Cyprinus carpio, were kept in a out-door pond between May of 
197 5 and 1 anuary of 197 6. Blood sampes were collected at the end of every seasons by 
cardiac puncture with a heparinized cyringe. The seasonal variation of hematocrit value, 
plasma total lipid, and plasma sugar levels were measured. 
The main 6 fractions were separated from the plasma protein by cellulose acetate 
electrophoresis. The localization of albumin and globulin fractions on the cellulose 
acetate electrophoretic diagram was estimated by the preliminary fractionation of the 
plasma protein by a 50% saturated ammonium sulfate solution. The cellulose acetate 
electrophoretic analysis showed that the plasma total albumin content was higher in the 
warm than the cold season. 
The main albumin component in red carp has been identified as a kind of lipoprotein 
in a previous study. However now, in this study, the lipid-containing albumin was sepa-
rated into 2 components in a disc electrophoresis. The amount of lipid-containing albu-
mins was high in the warm season. The total protein content was also high in the same 
106 
season. Therefore the fluctuation of carp plasma albumin seems to be connected to the 
seasonal factor. It was suggested that the variaton of lipid-containing albumin had an 
influence on the plasma total protein level. However, no correlation was observed be-
tween the variatons of the lipid-containing albumin and plasma total lipid. 
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